Abstrak
Diarrhea is still one of the major health problems in Indonesia. This is reflected by the high morbidity and mortality rates, especially in infants and under-fives. 1 In the last five years, diarrhea has become the leading cause of death in infants in developing countries. 2 According to the World Health Organization (WHO), infectious diseases will still be the major health problem if environmental factors and habits are not improved. 3 It can be seen from various studies that the morbidity rate for diarrhea varies from year to year. Data from the Ministry of Health of the Republic Indonesia (MoH) Household Health Survey 1995 showed diarrhea to be the fifth ranking cause of death in Indonesia. 3 In areas without facilities for providing adequate water and garbage treatments, the use of contaminated water is an major route of pathogens into the human body. 4, 5 Prevention of diarrhea through community efforts can be done by building human waste disposal facilities meeting health requirements, having a safe water supply, and controlling the vector (flies) population. On an individual and family basis, clean and healthy habits should be encouraged. 6 In an effort to promote individual or family good habits in the community, the MoH through the Family Health and Nutrition (FHN) Project has devised the Family Health Potential Index (FHPI) as a basic for indicator of family health. The concept of FHPI refers to the Blum theory that health is the result of the environment, habits, and health services as well as inheritance. 7 The FHPI was designed as a tool for evaluating the degree of family and community health in a specific area. The index is quite simple and easy to determine, it can be used to predict the family and the community health status. The index evaluated the availability of potable water, latrines, types of floors of the houses, involvement in family planning for couples of childbearing age, monitoring growth and development of under-fives, none of the family member smokes, and is a member of some simple health insurance. If the family can fulfill all 7 indicators, then their FHPI is rated excellent. 8 But whether the FHPI can be used to predict the risk of diarrhea in a family has yet to be proven. Therefore, the aim of this study is to determine how FHPI and other environmental variables can be used to determine the risk of diarrhea.
METHODS
This study is a cross-sectional survey. 9, 10 It is one of a series of studies carried out to evaluate the implementation of the FHN project in Indonesia dedicated for poor families. Data were collected from five provinces awarded the FHN project in 1997 until 2003. The names of the provinces are North Sumatera, Jambi, Bengkulu, Central Kalimantan, and South Kalimantan.
With stratification, 15 subdistricts were selected from 620 subdistricts in 15 districts of the 5 provinces. From each province, 3 subdistricts were selected from 3 different districts. The subjects were selected as a cluster of 100 heads of families for the sub district chosen. So there were 300 heads of families, or a total of 1500 heads of families from the 5 provinces. Primary and secondary data were collected on the independent variable, dependent variables and other supporting data. The sample family of FHN were directly interviewed by special trained for this study from August until September 2003.
Data were obtained through questionnaires and observation of the house and the surroundings by the investigators and trained local health center personnel. Interviews of the heads of the families were held in their homes.
The data collected were demographic characteristics such as age of the husband and wife, highest level of education of the husband and wife, occupation of the husband and wife, number of family members, illnesses in the last month. The FHPI associated to the risk of diarrhea were the type of flooring, the source of potable water, the latrines, monitoring growth and development of children, and environmental factors such as the type of house, method of garbage disposal, the distance between the toilet and water source, and waste treatment. Data were collected on nutrition, the sources of information, intervention of FHN including joining the group income generation, focus group discussion (FGD), communication, information, and education (CIE), counseling, environmental health stimulant, and home visits by health center personnel.
The category for flooring of the houses was either dirt floor or non-dirt floor. The category for source of potable water was a water system and well source or other sources of water. Family latrine was either present or not present. Monitoring growth and development of children was evaluated as either regularly weighing or not weighing the under-fives.
The types of housing was either temporary, semipermanent, or permanent buildings. The distance between latrines and potable water source was either less than 10 meters or more than 10 meters. 11 The method of disposing garbage was divided into 3 categories, anywhere, thrown into a garbage bin, or others (such as in a pit, sewer, river or buried in the ground). The disposing of wastes was also divided into 3 groups, thrown into the sewers, thrown anywhere, and other ways.
The criteria for nutritional status were based the inclusion of the 4 food groups plus. Nutritional status was inadequate if not all of the 4 food groups were included and excellent if all the 4 groups are included plus milk. Access to information was evaluated as possessing a radio, television, video, and subscribing to a newspaper, magazine or by listening and reading health information from other sources or from health books.
Intervention by FHN included participating in FHN activities such as group income generating, FGD, CIE, environmental health stimulant, and visits by personnel of the health center. 8 Diarrhea was only acknowledged if occurred one month prior to data collection in families participating in the FHN. Therefore, whatever the number of families members with diarrhea, it will only be counted as one event when it occurred in one family.
To determine the influence of the FHN project on the risk of diarrhea, facilities were identified whether they were present before FHN or during FHN. The FHN project was implemented in 1997-2002.
Data were analyzed using Stata 6.0.
12 Univariate analysis was carried out to determine whether variables were risk factors or confounders to diarrhea. Factors with p value of < 0.25 were considered as candidate, either as a risk factor or confounder, in the final multivariate model. 13 In addition to the p value, the odds ratio was also a deciding reason in including the variable to the final model. Risk factors and confounders were estimated using 95% confidence interval based on the standard error of coefficient estimates. Table 1 indicates that one thousand five hundred families participated in this study. The prevalence rate of diarrhea occurred one month prior to data collection in families was 5.7%. Furthermore, it shows that the head of family who had educational level was senior high school or college or a family with the wife was self-employed more likely to experience diarrhea in his/her family during the last month to data collection compared with families who had never had formal education. Table 2 shows that the biggest proportion of the type of housing of the subjects were temporary and semi permanent. It means the sample came from low income or poor families. The families with permanent or semi permanent built before the FHN project were less likely to experience diarrhea in his/her family during the last month to data collection.
RESULTS
Other potential confounders were the water source, if potable water was taken from the water system or well source, as was the availability of latrines, the method of garbage disposal, whether in a pit, sewer, river, or buried in the ground, along with the wastes thrown indiscriminately or by other means.
Compared with North Sumatera province, the other four provinces were less likely to experience diarrhea among the sample families. In addition, The family who had radio, or subscribing to a magazine, or subscribing before the FHN project, health information to books on health were less likely to experience diarrhea among their families compared with who did not do or have it (Table 3) . Table 4 shows that those who ever or still participating in group income generating, FGD, CIE, and environmental health stimulants (FHN programs) were less likely to experience diarrhea in his/her family during the last month to data collection compared with those who never participated on those FHN programs.
In the final model (Table 5) shows that potable water from the water system and well source built during the FHN project was found to lower the risk of diarrhea by 66% compared to potable water from nonwater system or well water. In term of the method of garbage disposal (which is not a FHN project activity), it was found that families disposing their garbage in no specific places, pits, sewers, river, or buried in the ground was noted two-folds to increase risk of getting diarrhea. 
DISCUSSION
Several constraints in this study may influence interpretation the data. There were no supporting data that can be used to verify the validity of the data collected, such as the timing of family water and latrine availability. In addition, the study covered a vast area, with natural boundaries such as a river and even a sea between one area and another area, compounded by the unfamiliarity of the investigators to the area designated. To overcome these constraints, interviews were held in-depth to elaborate on the answers given. The investigators have also trained the local health center personnel thoroughly before the study. They also act as guide for the investigators.
In calculating the relative risk for the final model, the source of potable water, either from the water system and well source, yet present before FHN was included. This will demonstrate the difference in the quality of water produced by the water system or well source built before FHN and by FHN.
The result obtained in the final model showed that potable water from the water system and well built by FHN lowered the risk of diarrhea when compared with water from sources. This result is supported earlier studies. 1, 14 Even though geographically different, studies held in other developing countries have also revealed that the infrastructure for water treatment were repaired in stages. 4 The method for garbage disposal, such as using a pit, sewer, river, or burying, was found to influence the risk of diarrhea. This may be due to incomplete treatment of garbage. This finding was also supported by earlier studies. 4, 14 This study reveals the risk of diarrhea was related to the availability of potable water to the family. Where as the availability of latrines, and non-dirt floors of houses, were not found to be associated with diarrhea. From the FHPI parameters, in term of preventing diarrhea, non-dirt floors of houses were not significantly or related to prevent diarrhea.
CONCLUSIONS
In order to lower the risk of diarrhea, special attention should be given to potable water from sources other than the water system or well, and to the method of disposing garbage in pits, sewer, river or buried in the ground. The use of non-dirt floors of houses as indicators of family health potential index specifically for diarrhea should be studied further.
